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Introduction

The program SQUASH was written as a "post processor" for the earthquake 
location program HYPOELLIPSE (Lahr, 1979) as it has been implemented on the 
USGS MULTICS computer. In the*past we have maintained two machine readable 
archives of earthquake related data. The first is PHASE data file which 
contains, for each earthquake, the original seismogram readings (e.g., arrival 
time and coda length) for each seismic station used in the solution. The 
second was the SUMMARY data file with one 80 column entry for each earthquake 
containing data such as epicenter, depth, origin time, magnitude, and solution 
quality. In addition, a print file was generated with specific information 
for each station used, such as the epicentral distance, arrival time residual, 
azimuth from epicenter to station, angle of incidence of the ray, and 
magnitude. This archival procedure made it extremely tedious to make many 
types of studies. For example, a plot of coda length versus distance for 
earthquakes within some magnitude and/or regional bounds would require 
checking the printout for particular events and plotting the data by hand or 
keying the appropriate data into a computer.

Using HYPOELLIPSE followed by SQUASH should facilitate many studies 
because one augmented data file is created. For each earthquake the EXTENDED- 
PHASE FILE (EPF) contains one entry for each station used, followed by the 
"summary card" entry. The EPF is formatted in such a way that it can be used 
as an input PHASE data file for a subsequent run of HYPOELLIPSE. On a 
subsequent run, the starting trial location for the hypocenter is set to the 
location given on the summary card from the previous run. This will 
significantly reduce the computation required to converge on a new hypocenter, 
as compared with starting at the closest station again. The EPF has a 104 
column entry for each station and a 91 column "summary card" entry. Since 
more than 80 columns are used, the EPF cannot be stored conveniently on cards.



How to Use SQUASH

SQUASH operates on the fileSO generated by HYPOELLIPSE/MULTICS when PUNCH 
OPTION is set equal to 2 and the first entry after ARRIVAL TIMES NEXT is SAVE 
in columns 1-4. The following*illustration shows how SQUASH would be used 
after fileSO was generated by HYPOELLIPSE.

io attach file05 vfile_ fileSO
io open file05 si
io attach file50 vfile_ EPF
io open file50 so
> udd > Akss > library > squash

Format of EXTENDED-PHASE FILE (EPF)

A. Station Entry
Format for 

Items Col. Nos. Reading

Station name 1-4 A4 
Any 2 alphanumneric symbols 5-6 A2

to describe P-phases.
First motion direction of P-arrival 7 Al 
C or U Compression 
D Dilatation 
+ Poor Compression 
- Poor dilatation 
N-Noisy
Blank-not readable 
P-phase weight code 
0 or blank full weight 8 Fl.O
1
2 Partial weight
3 Weight = ((4.-Code)/4)**TEST(36)
4, 5, 6, 7, 8 no weight
If the P-phase is a secondary 9 II

arrival refracted along the bottom
of the Ith layer, punch the value of
I here. If event is in the (I+l)th
layer a direct wave calculation will
be made. Below that, the weight is
reset to zero.

Year, month, day, hour, minute 10 - 19 110 
Seconds of P-arrival 20-24 F5.2 
Distance (km) 25 - 28 F4.1 
AZM - Azimuth from epicenter to 29 - 31 F3.0

station.
Seconds of S arrival 32 - 36 F5.2 
S-remark 37 - 39 A3 
S-phase weight code 40 Fl.O 
AIN - Angle of ray leaving 41 - 43 F3.0

hypocenter.
Maximum peak-to-peak amplitude in mm. 44-47 F4.0 
Period of maximum amplitude in sec. 48 - 50 F3.2 
If left blank, the standard period

as specified in the station list
will be used.
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Format of EPF (continued) 

A. Station Entry 

Items

P travel time computed
P weight, final
D, B, M or * weight code 

(See C.6 for definition)
Peak-to-peak amplitude of lOuv 

calibration in mm. If this is 
blank then the standard calibration 
from the station cards is used.

Any remarks except CAL.
Time correction in seconds.
F-P time interval in sec. for FMAG
PrRES - Residual of P-arrival 

in seconds.
S weight, final
D, B, M or * weight code
SrRES - Residual of S-arrival 

in seconds.
P delay.
S delay.
P elevation delay.
System response code.
XMAG
FMAG

B. Summary Entry 

Items 

KDATE - year, month, day
Origin 
time

KHRMN - hour, minute, 
seconds

LAT degrees
N or S
LAT minutes
LON degrees
E or W
LON minutes
DEPTH (km)
MAGNITUDE preferred
NO-Number of P, S, and S-P

readings used in the solution 
GAP - Largest azimuthal separation

in degrees between stations as
seen from the epicenter (deg.). 

D3 - Distance to third most distant
station (km). 

RMS (sec)

Col. Nos.

51 - 54
55 - 57

58

59 - 62

63 -
66 -
71 -
76 -

81 -

85 -

90 -
93 -
96 -
99 -

101 -
103 -

65
70
75
80

83
84
89

92
95
98

100
102
104

Col. Nos. 

1 - 6

7 -
11 -

15 -

18 -
22 -

26 -
30 -
35 -
37 -

10
14

16
17
21
24
25
29
34
36
39

40 - 42

43

46

45

49

Format for 
Reading

F4.2 
F3.2 
Al

F4.1

A3
F5.2 
F5.0 
F5.2

F3.2
Al
F5.2

F3.2
F3.2
F3.2
12
F2.1
F2.1

Format for 
Reading

16

14 
F4.2

12 
Al 
F4.2
13
Al
F4.2
F5.2
F2.1
13

13

F3.0 

F4.2



Format of EPF (continued)

B. Summary Entry (continued)

SIZE AND ORIENTATION OF*ERROR ELLIPSOID:
Format for 

Items Col. Nos. Reading

Azimuth (deg.) 50 - 52 13 
Dip (deg.) 53 - 54 12 
SE - length of ellipsoid axis 55 - 58 F4.2 
Azimuth (deg.) 59 - 61 13 
Dip (deg.) 62 - 63 12 
SE - length of ellipsoid axis 64 - 67 F4.2 
Average XMAG 68-69 F2.1 
Average FMAG 70-71 F2.1 
SE - length of third ellipsoid axis 73 - 76 F4.2 
Quality - either error ellipsoid 77 Al

quality or HYPO quality
depending upon Quality Option
Card. See Section B.3 

SETNO - Identification symbol as 78 Al
punched in column 80 of HEADER
CARD. See Section B.I.
If MAGNITUDE OPTION 3 is used,
this will be F or X to indicate
which type of magnitude was preferred. 

NSWT - Number of S-phase arrivals 79 - 80 12
used in solution.

/ 81 Al 
First 8 characters of INSTRUCTION card. 82-89 2A4 
S data indicator from INSTRUCTION card. 90 II 
Fixed location indicator from INSTRUCTION

card. 91 II
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